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DETAILED OFFICE ACTION 



Applicants response filed 03/12/2007 is acknowledged. Claims 1-5, 9-11, 13, 14, 
64, 67, and 68 are currently under examination. Claims 6-8, 12, 41-63, 65, and 66 are 
canceled. Claims 15-40 are withdrawn. 

Claim Rejections - 35 USC §112 

The rejection of claims 1-5, 9-11, 13, 14, 64, and 67 under 35 U.S.C. § 112, 
second paragraph, as being indefinite is withdrawn in view of applicants arguments and 
amendments made to the instant claims. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-5, 9-11, 13, 14, 64, and 67, and 68 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Kahn et al. (Cytometry et al. (1997) Vol. 28, pages 269-279). 

The instant claims are drawn to a computer implemented method for counting 
nucleic acid probe signals in a multi-cell region of interest in a biological spectrum 
comprising, obtaining a plurality of successive two dimensional image slices of said 
region taken at different depths along a z-axis via confocal microscopy, distinguishing 
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spatially overlapping nucleic acid probe signals, automatically counting a number of test 
signals from a test probe, automatically counting a number of reference probe signals, 
and determining a ratio of the automatically-counted test signals to the automatically 
counted reference signals. 

Kahn et al. sets for the visualization and localization of specific DNA sequences 
performed by fluorescence in situ hybridization (FISH) using laser scanning confocal 
microscopy and Factor Analysis of Biomedical Image Sequences (FAMIS) (see Kahn et 
al., Abstract). The methodology is disclosed as being computer-implemented as image 
analysis of convention 3D reconstructions of cells were obtained by means of the Image 
Space software (see Kahn et al., page 277, col. 1, lines 4-14). Kahn et al. sets forth 
obtaining both sample analysis and construction 3D image of a sample region by 
collecting a series of 2D of fluorescence images at different sample depths (see Kahn et 
al. Figures 1A-C, page 227, col. 1, line 5 though page 278, col. 1, line 18 and page 278, 
col. 1 , line 45 through col. 2, line 5). Figure 1C of Kahn et al. sets forth that 2D 
fluorescence images were obtained at different confocal plants along the z-axis. Kahn et 
al., and further demonstrates that overlapping fluorescent signals may be distinguished 
from successive 2D images taken at different sample depths by use of a factor profiles 
a(i), b(i), and c(i), wherein said factor profiles were derived from 2D images obtained at 
different sample depths. Kahn et al. further sets forth the use of two fluorescent dyes, 
Fast Red (FR) and Thylozine Orange (TO) as probe labels, wherein said dyes may be 
used simultaneously (see Kahn et al., page 269, col. 1, line 5 through page 271, col. 2, 
line 4). FR is disclosed as providing a high quantum yield and was relied upon by Kahn 
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at al. to detect small amounts of DNA sequences in individual cells, which reads on the 
instantly claimed limitation of a test signal from a test probe. TO was relied upon to 
counterstain nuclei, which reads on the instantly claimed reference signals from a 
reference probe. Signals from both FR and TO fluorescently labeled probes are 
determined from each 2D image sequence and relied upon in the FAMIS application 
(see Kahn et ai., page 273, col. 2, line 1 1 , through page 275, col. 1 , line 14). 

Kahn et al. further teaches that problems previously resulting from the 
superposition of fluorescein signals, autofluorescence, and propidium iodide-stained 
nuclei are resolved when FR and TO spectral features are taken into account by FAMIS 
(see Kahn et al., page 278, col. 1 , lines 20-31 and page 278, col. 2, line 22 through 
page 279, col. 1, line 18). Kahn et al. sets forth that although TO and FR distributions 
cannot be distinguished in any single 2D image, FAMIS decomposition of a plurality of 
2D image sequences into specific TO and FR distributions permits a multispectral 
analysis. FAMIS decomposition of a plurality of 2D image sequences results in the 
generation of factor profiles involves transforming contiguous signals, obtained from 
successive 2D images, into a single curve that allows for determining which of the 
successive 2D images contains the strongest probe/reference signal. Direct comparison 
of decomposed TO and FR distributions obtained from 2D images involves the 
determination of a ratio of TO and FR intensities, which reads on determining a ratio of 
counted test signals from the test probe and counted reference signals from the 
reference probe. Further, all comparison of TO and FR fluorescence intensity were 
performed without reference to either the boundaries of a cell nucleus or of a cell. 
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Regarding image analysis and the decomposition of images, Kahn et al. sets forth that 
iterative algorithms are applied by FAMIS in the analysis and computation of combined 
2D images into a clustered matrices, which reads on the instantly instant limitations of 
automatically counting a number of test signals and automatically counting a number of 
reference signals. 

Response to Arguments 

Applicant's arguments filed 03/12/2007 have been fully considered but they are 
not persuasive. 

In regards to the rejection of claims under 35 U.S.C. 102(b) as being anticipated 
by Kahn et al., applicants argue that Kahn's description of iterative algorithms does not 
anticipate automatically counting a number of test signals or automatically counting a 
number of reference signals as recited in the instant claims. Applicants further argue 
that it requires impermissible hindsight to conclude that "factors with physical meaning" 
discloses counting signals as recited in the instant claims and Kahn's description could 
mean any number of arrangements other than counting. 

In response, the computer implemented application of factor analysis (FAMIS) 
disclosed by Kahn et al. summarizes image sequences into a reduced number of 
images, called factor images, and curves called factors (see especially Kahn et al., 
page 273. col. 2, lines 9 through page 275, col. 1, line 13). FAMIS is taught as being 
applied to improve focus and to determine the location of fluorescent probes of FISH 
preparations by means of 3D emission patterns. Further, Kahn et al. explicitly teach the 
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visualization of each "spot" and nucleus bacl<ground. Therefore, the teachings of Kahn 
et al. anticipate the limitation of automatically counting a number of test signals or 
automatically counting a number of reference signals as instantly claimed. Further, 
applicants argument regarding impermissible hindsight is not germane to the instant 
rejection based on the anticipation of the instant claims by Kahn et al. under 35 USC 
§1 02(b). 

Applicants further argue that Kahn et al. fails to anticipate determining a ratio of 
automatically-counted test signals from the test probe to the automatically-counted 
reference signals from the reference probe. Applicants acknowledge that Kahn et al. 
does mention intensities in a number of places, but further argue that determining a 
ratio of intensities would not anticipate determining a ratio for counted signals. 

In response, it is reiterated from the above rejection that Kahn et al. discloses the 
decomposition of a plurality of 2D image sequences results in the generation of factor 

r 

profiles involves transforming contiguous signals, obtained from successive 2D images, 
into a single curve that allows for determining which of the successive 2D images 
contains the strongest probe/reference signal. Direct comparison of decomposed TO 
and FR distributions obtained from 2D images involves the determination of a ratio of 
TO and FR intensities, which reads on determining a ratio of counted test signals from 
the test probe and counted reference signals from the reference probe. Further, 
comparison of fluorescent intensities derived from observed (counted) fluorescent labels 
in a sample under investigation reads on determining a ration for counted signals as 
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instantly claimed. Neither the instant claims not the instant disclosure set forth a 
definition for "determining a ration for counted signals" that would exclude embodiments 
wherein a ratio of intensities is determined for said counted signals. Absent an explicit 
definition, terms recited in the Instant claims are afforded their plain meaning in the art. 
See MPEP §2111.01. 

Applicants further argue that Kahn makes no mention of distinguishing 
overlapping signals as recited in the instant claims and points out that the instant claims 
explicitly recite "distinguishing spatially overlapping nucleic acid probe signals". 
Applicants argue that Kahn et al. would lead on of ordinary skill in the art to a solution 
that does not involve distinguishing spatially overlapping nucleic acid probe signals 
because it describes a solution with factors that "do not depend of spatial locations". 

In response, it is first noted that the computer implemented application of factor 
analysis (FAMiS) is not independent of spatial locations of observed fluorescent signals. 
It is further reiterated from the above rejection that Kahn et al. explicitly teaches that 
problems previously resulting from the superposition of fluorescein signals, 
autofluorescence, and propidium iodide-stained nuclei are resolved when FR and TO 
spectral features are taken into account by FAMIS. Further, Kahn et al. explicitly teach 
that the problem of superposition of signals from FR and TO nuclei can be solved when 
photobleaching is taken into account by FAMIS to distinguish two dynamic patters 
resulting from TO fast photobleaching and FR very slow photobleaching (see especially 
Kahn et al, page 278, col. 2, lines 23-39). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric S. DeJong whose telephone number is (571) 272- 
6099. The examiner can normally be reached on 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shukia Ram can be reached on (571) 272-0735. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Eric S DeJong 
Examiner 
Art Unit 1631 





